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(54) SILANE COUPLING AGENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a silane coupling agent capable 
of introducing a carboxy group or a hydroxy group to the surface of a 
substrate. 

SOLUTION: This silane coupling agent is a compound having a 
chloromethylsilyl group, a dichloromethylsilyl group or a trichlorosilyl 
group at one terminal, and an o-nitrobenzyloxy group, or an 
-nitrobenzyloxy group in which one hydrogen of methylene is 
substituted, at the other terminal. The method for producing the 
mat rial having the carboxy group or the hydroxy group is 
characterized in that the compound is reacted with a material having 
th hydroxy group, and the reacted material is irradiated with light A ^ :> :: ^^.vf-.; 
compound represented by general formula (1) (wherein. G is O or COO; l^' - ^ (GHa)V 
R1 is a hydrogen atom or a linear or branched alkyl group; R2 is a 
chlorodimethylsilyl group, a dichloromethylsilyl group or a trichlorosilyl 
group; and n is a positive integer) is cited as the preferable ester 
compound. 
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5->7^^y ^SJfi. ^r^*^te-&-r5JK*S^ 
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3pf*ffi^*yud?^r^u»^fc Kp^i/;ul^iAt^^ 

5 ->? y ^ y ^^»*:««-r * - «: B tt 
[0 0 0 4] 

v^^ fyuv- y *J9 o n ^ ^/Pv' y ^SXii h y 

^ppyy^tu ttw^o-^Fp^^ 
a-^S'Sxii* ^ u yo- i<D&m&U&£tiit 0-=- 
ho^^^^vSSr^r-re^ftSrftWU t Kp 

[0 0 0 5] 

> y /v-sxtt^* u a p< f/vi/ y /ugxte h y ^ a p 

y^XSr^TU HO»o-^hP^y^t^v'S 

o h n^v^/u^^ixs^^-ra^^k urn. 

60 ff*U<f*. Tf2-«5t (1) -CRStt 
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(2T^^/uX«rft U R 2 IS* n n i/^ ^/i-> y /HX 
flhJ^npi/y;vSi«U ntt3«-L<aSE»S:S 

) 10 
-fRst (1) cD{b-&«Jt-*3^T> RMS. TM^^fc 

«3 (1ES) t?f±3C5Mf»o^e>>^/w*-c*>9^- 
7vWfr&«> (1ET) -ett**BBA*6**llK*-C*)5. R 

5 0 -JK5*; (l) ^fc^ttSrtc^u^ 

lei- * r 2 ii^p^ y ^sxn 

v?^ u o y yHXIi hy^pnv'y /t'SS:^ 

i- e ntt. 3£JLk<B«E»«:SU #£L<fi3~l 5T* 
ifc>!9, «fc t>#3= U<f*3~l 0<7)S»-C*>S. nfi«M£ 
[»^Stt*V>^, n*s*#<*Si:R l ^»^i:W*lc 

[0 0 0 61 -IKS: (1) O^^T^/Wb^ (1ES) <t 
LTIi, 4»^#*U<tt. 5- (^on^f/k>y 
/U) ^y^ygl- (2-^ho7x^/W) J^/K 5 so 
- (isfuupt^/i-i/y/u) -<i/?i/Mi — (2— ~ h 
o7x^;U) m^vK 5- (hy^oni/y^) *<is# 
yfel- (2-^hP7x^) 11- (* n 
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- /p) m^/K l l - ( v?^ n d ^ ^vi^> y M $ 

^ygl - (2-^hn7x^) ^3vK 11- (h 
y^nnv-y/U) £ y-r >& yg£ 1 - (2-^hP7x^ 

/U) ^yKo-^hn^y^K 11- yooi^ 

t< f/i^y y >v) !>yf^ySo-^hn^y^K 11 

- (i/^PP>f;kyy;l/) ^Vy^^^o -~ h 

y^/K li - (hy^up^yy/u) ^y^ylo- 

- hn^ViM^^f ibtt5o — (1) <D^ — =r!V 
Vc&m (1ET) fcUCIS, «H;i»*L<ttu 3- (*n 

pi/^f;^yy/v) yptvn- (2 — — h n^^^ 
/p) jl^vi^— tvk 3- (e;^pp^f/pyy/u) ^ 
Pt>l- (2 — =■ h n 7*l=^/U) aL^-tva^—^rtV^ 3 

- (H^PP^yy^) T'ntVH- (2-^hP7x 
^/W) cn^/j^n— 6- (^PP^fy^yy^) 
^<3r i//H — (2--hP7xr:;l/) x^f/Ux—f/K 

6- (^pp/f/^yy^) ^^>/n - (2-— h 
p xf/ux-f/K 6- (hy^pp-yy 

/U) >/H — (2-^hP7x^;U) xf/Ux-r 

/K 3- (^ou^^vl'V'y /U) /pt>o-^hP 
✓O^/loi— tv K 3- (^^ppyf/vyy/i/) 

tvuo — =- h p^<>-v?/U3i— 7^/u N 3— ( h y ^ p p y 

y/U) 7"p t'/Vo - - h p-<y v/;Ux-r/K 6— 

pp^f/vyy^) ^y/Po-^hp^y^- 
tvK 6- (^pp>f/^yy;i/) ^-y/vo-^h 

p^yi/;ux- tvK 6— ( h D 2 o /u) 
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i/^^Xfiv^^nn^^/Ui/^^X^ h y ^ a u is? 1/ 

tflTLff. WSC • HC 1 (WSCte;fc^f£;&/W^vM ^ 
K<£>*&) -CifolK WSC • HC 1 t LTfil -^^A'- 
3- (3-^W^ynk» ~#/M?iM^K 
Kn>7 n^-r K^^tf ibtt^o ) DMAP (4 
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[0 0 14] t Kn^->/w-SSr*-rs«-^i LT>y => 



K K^«c«f*^«f 5>*t> »*L<tt, # so v**/N*«l::4:*Ui, -«* (1) nib&m*. EAT 



11 



(7) 



&m 2002-80481 

12 



J — OH 

Si 



[ft 7] 



-OH 
-OH 



+ R 2 — (CH2) n G CH- y V 



(1) 



0 2 N 



Si 



Si 



j— OH CH 3 

j— O— Si— (CH2) n G- 

J OH CH 3 



R 

-CH 




OR 

r 
r 



O a N 



-O^ 
-O^ 
-OH 



:Si— (CH2) n G- 

CH 3 



R 1 
-CH- 




OgN 



OR 



Si 



j— O— SI— (CHa) B G- 

! — o 



hv 




O2N 



Si 



-OH CH 3 



O 
II 



■O — Si— (CH 2 ) n C OH 



I OH CH 3 



OR 



Si J— 

! — OH 



OR 



"Si— (CH2) n C OH 

CH 3 



:— o. o 

Sl ■ o— Si— (CH^ C OH 

! — o 



Si 



-OH CH 3 

-O — Si — {CH2) n OH 

-OH CH 3 



OR 



Si 



O-s^ 

-OH 



:Si— (CH 2 ) n OH 

CH 3 



OR 
■ 



Si J — O— Si— (CHa) n OH 

! — 0 



[0015] (1) ^t'&w^^T, ^sti 

K4:#-t"S*t»0*IB-e. M-O-S i (Mflttft 

tf, HR* (1) oft^fcS:-* 



*rr*»*«j:f*, (1) ^{b^^-<^v^^ 
xtt^(a-eofi»*»*fTo ft k> , xtemm&ttmmm 

[0016] WfMHBKW* Lfc-«5£ ( 1 ) <0{t£4* 



(8) 



ftffi 20 0 2- 8048 1 



13 

uvHBWi-SC4:W!:J:9fT5wi:^-e#6. tt&XB 
WfilS (SEflW) fc*B«t*rBI«Hz:fT5i:, JfefRI* 
J: t) £ t # * V'/PS^ t Kp^t vvugd* y 

(USH-5 0 0® *ytmtl,. 300nm^ 

-X#s/ Mt5-6 0^KIBR*t"rs o te&s UVHBW 
i:J:5tmsm^t*XH*i«o- = hn^y^/i/ 

**>W*fi* FT-IR^XPS§^\ hy.*h* 

W^Oja ibO^XfcS Chem. Lett., 228-229, 
(2000) &Xf Polym. Prep. Jpn., 48, 2247-2248,(199 
9)) *#HRS*bfcV\, 
[0 0 17] -«5£ (1) Ofl^fctt, #f»BOt K 

d * v^/v-s t Kifcr z> rasas iu^pp^ f/vv y 
/^Sxtt^^ * n * ^vus^ y /v^sxfi hy^pp^y/u 

»*r*r5Ci:*:«F*fc'r5, HBK (1) 

^jirtt, s- (hy^PP'>y;H ^i"*^mi 

- (2-^hP7xr:;W) J&it ( 1 ES) [Cjol^ 
TR 1 =CH3> R 2 =SiCl3. n = 4) ^rffit^ci^^/l^ 

(i) 0E*«t^pyh) 5- (hy^ 

ffi^fci^^^/u (i) (S^oyh) *>y ^ 

/l, (t^^x-^n h) Ulol^X. «G<3gl«M CR)S^) 

fcs 0 hy ^pp^y/uMtt^fy^ (i) x 
5 o hy^ppi/y/H^, *«*ttx* 1 bsmsll 

SUSSEX t>»tt#l^3C^ttt*v% (H^*T) 

tiz> a hy^ h^f^y/ussrw-rs^^/u 
(i) xte, iia-e6 o^ra^E^fsxtaa^i 

fr>7^*y^y ^SJ* LT, 2-- hP^y^3 

- (hy^nnv^y/u) tvi^— tvu (— fe^:(iE 
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T)lC*3t^TR"=H. R 2 =SiCl3. n = 3) Srfflv>fc* 
/U3- ( h y ;* h^ri/v-y/u) ^Pt>x-r;uS:it> 

fcij-v^di) (Sjp/t^P5/h) yyp^^x 
it^oyH t-o^x. t&mmm (ras^pra) ^am* 

10 ^f^f 0 il^2WJ6J:9(:, hy^pp 
y ^ no i/y/u£4>(^^ aun^< ~ hn^v^So 

^y tt^f^Mt-fc^o 

10 0 18] 0 311, x^f/H^7V*'>^yy^J 
<hLT, 5- (hy^nnv-y/U) 'O'^Kl- (2 

hn7x^) ac^/U (-^(lES)^fcV>XR 1 
= CHs x R 2 =SiCl3, n = 4) £/8 Wcl^:/^ 
20 (I) (^XT'oyh) 1-7/^^7 * ^ 

yv^j^ux, 2-xhP^y^3- (hy^pp 

v/y/i-) ^ntVi^-yvu (— ^(lETJ^^^XR 1 = 
H. R 2 =SiCls N n=3) SrfflV^fcf-^/uai) (iE^ 

X. *IW»Bt«ifti:«)B««:^?7-(?*>5. 

uxaiHi-5*»*^-r^^36 S2 H]5o 

[0 0 19] 

30 *«M«m^isSS-h,5t^x«*^\ 

1- (2-^ hP7x^/U) 31^ (— «5S(3)fc 
*Sl^XR ! »CH3) 

5 0 0ml t^777n|^2-xhP7ir V7 ^ J is 1 
5. Og (9 1. Ommol) , * * J —A»2 5 0m 1 ^rA 

tt7K»+"t?«»u4*s?>. 7K^b*»*^ h y 1 

0. 4 K (2 7 4mmol) ^>lfoj!lDife 0 ^(7)^^7K 
«*-C3 05MB«#U iIT2^Wlfc 0 
i^jKu— ^— X»«IU 7K2 0 0m 1 *ftl^.3 0^}f 
#Lfct&. ^pp*/^ (2 0 0m IX 5) XtttU 

3:^2KU-^--e»»b, (90^/0. 5mm 

Hg) ICJ: >9llfe3tett^l 3. 9g (8 3. 2mmol) * 
JR* 9 1 % 0 

1 HNMR (90 MHz. CDC13/TMS) : 67.3-7.9 (m. 4H, 
Txi-*=r4 y^) , 5.4(m. 1H. ^^V), 2.4(d. 1H. t 
Kp^), 1.6 (d. 3H. ^AOo IR (NaCl): 3 
375 cm" 1 (OH), 1524 (NO2), 1349 (N02) o 

[0 0 2 0] 4 — <:XX>^ 1 - (2-xhP7xn 
ju) (-^(4)^fe(/>XR 1 =CH 3 . n=4) g>j^g 

so l»lf:100mlt^77Xn|:i - (2-^h 
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V7 ^-/U) x^y-/Hl. 8g (7 0. 4mmol) „ 
4-^yryS7. 74g (7 7. 3mmol) x DMA P 
9. 40 g (7 6. 9mmol) . i*THF10ml$:A 
*U rtt^rWS C • HC 1 1 4. 8 g (76. 9mmo 
1) . MtKTHF 10 0ml (Dfe&m&l^m^LMT. 
*»*"C«TLfco Mm?*-* Y7y-7 4- (TLC) 

* — TfSStU ?Kl 0 Om 1 £ 2NM2 Om 
1 SrAttlf^U ^^rf-V (2 O Om 1 x 5) X*ttm 

100ml, 5 %K^tK^^ h^AlOOml £A;fr 
}g#U HfS^^ (200mlX3) fiat, BtR 

✓<7tfU-*--e&3RSU ^frA, (-5 0^) U**s^>3S 
Stt««r2W?0BfTV\ J*fi<0»R**l 6. 4g (6 
5. 9mmol) &'&tz 0 45^9 4%, 

1 HNMR (90 MHz. CDCls/TMS): 67.3-8.0 (m.4H, 7 
u^T^yt), 6.3 (q, 1H, 5.7-5.9 (m, 1 

H. t^ls). 4.9-5.1 (dd, 2H. p^U^-). 2.4(s, 4H, 
*7-l'>). 1.6 (d, 3H. ^^)o IR (NaCl): 17 
37 cm- 1 (C=0).1527 (NOz). 1351 (N02) o EA (tc^ 
##f) : Ci6H25Ni07{r^fi-5Sffeffl C62.24. H 6.07. 
N 5.62; C 62.60. H 6.15. N 5.42 0 

[0 0 2 1] 1 0 - l^m 1 - (2-^hP7x 

^/P) gigyU (^^fflfcte^TR'-CH s. n=10) 

A 

'gMW&^ti 1 0 Om 1 -r^y=7^^\^ 1 0-£>7i? 
y^P7-f K10. Og (4 9. 4mmol) , fekTH 
F20ml^ rill:i- (2-^ho7x^U) 
m^y— /W8. 01 g (4 7. 9mmol) . DM A P 6 . 
05 g (4 9. 5mmol) . S£tKT H F 4 Oml (DWknW- 

**mmu*t\ *ts*-c«TLfc. mm. 

Mr*2lffiI^LTLCT*l- (2-^hP7xr: 

/Co C*L*r^^#U-* — "CSififU 7k9 Om 1 t 2N 
mStl Oml SrAitit^U *^t1M' (1 0 Om 1 X 
3) t«ttJU ^*>**3i^35K^-^--C»«b 
fc 0 Ctblw7K5 OmK 5%«7kfthy!>A50m 
1 ftAfttJM^U ^3f1^ (1 0 Om 1 X 3) XtttB U 

-T-SSSU 8W:A/ (-5 01C) U**sfeXS«a»S: 2 
l»BBffV\ *60M«*15. 5g (4 6. 5mmol) 
*»fc„ «R*9 7% c 

1 HNMR (90 MHz. CDCls/TMS): 67.3-8.0 (m. 4H. 
Tti-ry'j yf), 6.3(q. 1H. ^>0. 5.6-6.0 (m. 1 
H. 4.9-5.1 (dd. 2H. ^l^y), 2.3 (t. 2 

H. ^fl/V), 2.0 (m. 2H. t^^ls). 1.6 (d. 3H. 

1.6 (m.2H. ^^U^). 1.4 (m. 2H. 
>). 1.3 (s. 8H. ^^l->) 0 IR (NaCl): 1739 cm 
(C=0). 1528 (NOz). 1351 (N0z) o 
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[0 0 2 2] 5- (^PP^f;^!l/l/) ^< 
1- (2 - ^ hP7x^;U) (-figxtqES)l;:jo 
^TR'-Cfo. K 2 =Si(CH 3 )z Cl, n=4) g>j^ 
g.mm&Vtzl Oml ^77^^1:4-^7^1 

- (2-xhP7x-^) =^"f~/U2. 03g (8. 14 
mmol) ^PDi/^f/l/i/7yi. 24 g (13. 1mm 
ol) Hz PtCle ■ 6H2Q&AJU li^Tt^ 

1 5 6-1 70t/0. 2 5mmRg x ifcg:2. 22g 
10 (6. 4 6mmol) ,W7 9%„ 

1 HNMR (90 MHz. CDCls/TMS): 67.4-8.0 (m.4H. 7 
D7f^^), 6.3 (q. 1H. ^>0, 2.3(t, 2H. ^ 
fl/y), 1.6 (d. 3H. ^A-), 1.2-1.5 (m, 4H. 
U^), 0.9 (t. 2H. >^U^). 0.4 (s. 6H. ^ 
/U)„ IR (NaCl): 1738 cm- 1 (G=0) . 1528 (NOz), 13 
50 (N0z) o E A : Cis Hzz Ni 04{Ztt~tZ>lg^W C 52. 
39. H 6.45. N 4.07; M®M C 52.09. H 6.43. N 3.9 
4o 

[0 0 2 3] 5- (hy^PPC/y;U) <<^#^titV- 
20 (2-^hP7x^) xf/WQA^ (— «5CnESlK: 
fel^TR'-CH a . R 2 =SiCl 3 > n=4 ) 

mmU&lsfrl Oml t777^^H4-^y7yil 

- (2-^hP7x^) xf;U2. 60 g (10. 4 
mmol) h!)^PP'>7yi. 7 1 g (12. 6mmol) 
4:«4>*<0H2PtCls -6H20SrA*U ii^Ttl^l 
l«*Ufc. **>» % «E*«SrfT^flt«Ufc. M14 

0 — 16 5t;/0. 3mmHg. lfc§3. 4 1 g (8. 2 7 
mmol) .Jfc^7 9% 0 

1 HNMR (90 MHz. CDCls/TMS): 67.4-8.0 (m. 4H. 
30 Tn^y^), 6.3(q, 1H. t^ls). 2.4(t. 2H. * 

fl/V), 1.6 (d. 3H. J^/l-), 1.5-1.8 (m.4H. 
l^V), 1.4 (t. 2H. ^fW/) 0 IR (NaCl): 1738 
cm" 1 (C=0). 1528 (NOz). 1351 (N0z) o EA : Cis H 
i6Ni04fc**i-63IMt C 40.59. H 4.19. N 3.64; H 
C 40.17. H 4.01. N 3.49 0 
[0 0 2 4] 4 ~^<ls"r^W£? g U K<P^J5ft 
10 0ml t^77^^C, 4-^7^83. 76 g 
(37. 6mmol) , /U4. 00ml (55. 

6 mmol) £A*U SH**»tT-C 3 . SBSfWaWfcUfc. M 
40 m (b. p. 118*0 UUiOttKU M&tf>*&#3. 4 2 
g (2 8. 9mmol) £^fc 0 HX^ 7 7 % c 
1 HNMR (90 MHz. CDCls/TMS): 65.6-6.0 (m. 1H. 
T^V). 5.1 (dd. 2H,;*^U>0, 3.0 (t. 2H, y^l^ 
>), 2.5 (q. 2H. ^^^^)o 

[0 0 2 5] 4-"<^7>-^l- (2-^hP7x^ 
/U) (— ^Ull^^TR^ah, n=4) 

iSIftlfcl0 0mlt^77^=»|:i- (2-^h 
P7x^) x^7-/U3. 3 0g (19. 7mmol) . 
so iTKTHFlOmK DMA P 2 . 47g (20. 2mm 
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ol) ^Ailt :tlC4 iyr^oy K2. 0 3 

g (2 0. 3mniol) % MTHFl Sml^TKM-C® 
TUfc 0 SWi^o-^ h*^:?*- (TLC) THIS** 

--CW8U *100ml*M30»ffl}t»U 
3i^/u (10 0ml x 50) -CttUU Mfc^/MS* 

OOmltWU «*«»^^*">^AT«lkS*» 

^^=6 : 1) T-»»L»fi«ft:3. 14g (12. 10 
6mmol) $:#^o Rf = 0. 4 5, ifc^6 4% 0 
1 HNMR (90 MHz, CDCla/TMS): 6 7.3-8.0 (m, 4H, 
TPvff^), 6.3(q, 1H. P^V). 5.7-5.8 (m. 1 
H , >^>0. 5.0 (dd. 2H. ^IxV-). 2.4-2.6 (m, 4 
H, 1.6 (d, 3H, T^/l-Oo 

[0 0 2 6] 5- (HJ^PPj/!)^) - 

(2— n hP7x^/l/) ^^/V^fe^^if V^f&l-s 20 

v/y^y^x/^SAU g3t#H*TT?3SSfc (10* 

*ft«c*L, mmmfc&tt (soow) ux^ 

-f u y * x 7 /uf-Zm LTBffi©«rlH*BMt 

S^iiCA-A) trfflv\ (IHHftttft) . 

JIS R3 2 5 7 : 9 9lc£<5#. ^fl^ttO)**^ 

tut> 5- ( h y y K^rv-i/y /^) -^ygi- 30 

(2-~ hP7x-yU) fnm^Xi/lf 
BWKrBBll::*-*'. 

[0027] ryyu2-^hp^yj//uj:-f^ (— & 

^mi^V^R'=H, n=3) g>£^ 
(5 0. Ommol) &mfc^*V>'X~&jfrL1bft&& *) Bfc 

i?/^p^; K (3 2. 4nmjol) OjgJfc&jBTU Mt 40 
— WMt^Lfco T y /Ufi-a-W-C 1 8 6 Ommol 

^rffofc 0 »A7 2t/0. 2mmHg, IRS 2 1 . 2mmo 

1 HNMR (400 MHz, CDCls/TMS): 67.4-8.1 (m. 4H, 
70^';^), 5.9-6.0 (m. 1H, ^^^), 5.2-5.4 
(dd. 2H. ^l^). 4.9 (s. 2H. ^fuy),4.1 (d. 
2H. ^^U-^) 0 IR (NaCl): 1526 cm- 1 (NO2), 134 so 
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4 (N02) o EA: C10 H11 Ni Oa {zM^^M^m C 62. 17, 
H 5.74. N 7.25; XfflfK C 61.63. H5.63. N 7.27 0 
[0 0 2 8] 5 - h p^Q^/Uji— r 

>± (-^f7)^ jo^rR^H t n-6) cDfrfifc 
5-^ty-l-t-/Ml3 8iDol) , 2-^hP 
^y^PU' (5. Ommol) , 6 0%**^t^hy 
?A (7. 7mmol) T y 2 - — h vOis 

/u^—^/w&tfi t m&(OJj&X\ 5 — ^ir-/u2 - 
= h D^y^x-f/Ut^Lfco /Jtf3, jBPJ^T/U 
=» -/u*«£E«*^ J: 0 1* 0 |» # y # p h ^ 
77^- (^-9-^ : fMfes^» 1 0:1) Id**** 
Kfcfrofc. RffflO. 4 6. IR*3. 2mmol, 
4% 0 

1 HNMR (400 MHz, CDCla/TMS): 67.4-8.1 (m, 4H, 
7Pvf^7^), 5.8-5.9 (m, 1H, 5.0-5.1 
(dd, 2H, 4.9 (s. 2H, ^U>-),3.6 (t, 

2H, ^UV). 2.1 (m. 2H. ^U^). 1.7 (m, 2H. 
^l^), 1.5 (m. 2H, *^U^) 0 IR (NaCl): 1 
526 cm* 1 (NOz), 1344 (NO2) . 1112 (C0C) o 

[0 0 2 9] 9 — — =1 h P^^^/l^c—r/^ 

(— M^m^feV^TR^H, n=10) 

1 -aj-— /U (8 6 lmmol) x 

K {3 2 

. 4mmol) , 6 0%7K^b-^ h y (5 0. Ommol) 

SrflEJHU ry /u-2-— hp^y^/n- T/v<D&i&b 

ft»3i^=8 : 2) JCj:5»»*:fTofc 0 RfffiO. 
4 2.JR411. 2mmol v W3 4% e 
1 HNMR (90 MHz, CDCls/TMS): 67.4-8.1 (m. 4H, 
7u7f^^), 5.7-5.9 (m. 1H. 5.0-5.1 
(dd, 2H, ^^U^). 4.9 (s, 2H, ^^U^),3.6 (t. 
2H, ^U>"). 1.5-2.1 (m, 14H. *^t">'). 
[0 0 3 0] 2-^ huTir h7x7 V(D e K^y^cQ 

J.W. Walker^>^&iC^oT^J*Ufc 0 2 0 0mlt 
X77^3|:2-r:hprth7x;y5. Og (30 
mmol) N t ^ 3. 4g (6 9mmol) . ?k 
Sg2. 0ml (3 5mmol). '^6 0m 1 £^ 

tt. 3«FPi8ajieUfe, ai^jKu— ^-T'filSL, 7K3 0 
ml$:to/cl ^pp*/^ (3 0ml X 4) -CfflW 
U 7K (3 0m 1 X 3) T*i5fe^Ufc 0 ^pd^AM 

x/y^t K7/y4. 3g (2 4mmol) $:#^ 0 IR* 
7 8 % 0 

1 HNMR (400 MHz. CDCla/TMS): 67.3-8.2 (m. 4H. 
TD^r^^), 5.4&tf4.8 (3.3:1. br. 2H. T ^ 
>)..2.2Rt/2.1 (3.3: J . s. 3H. ^ ^/U) 0 IR (NaC 
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1): 1525 cm- 1 (N0 2 ). 1349 (N0 2 ) o 
[0 0 3 1] 1- (2 -n hP7xn;U) i>7 V * # > 

J.W. Walker^O^lCftoT^/fcL/Co lOOmlt 

0. 7 3g (3. lmmol) . ^pp^A4 0ml 
ttfc 0 K77h(^TC^^V2. 2g (2 4mmo 

1) Mti5MI^tfco «auniMk^ 
^^sr«i?>Bftv^«, 0. lMmm^m-rhv^^i 

0 om 1 -eftfru **«ftK^^-*'>9^-t?ft»Lr, 10 

0. 0 8M^on^AMi:tri- (2-^hD7 
^-/U) ^^«4 0ml (3. lmmol) 
fc. EJfctfl 0 0%iiftUT^6^<S3eLTSt 

Sit HifiJf**i\ »«o*4*oR«fcfflVN/t, 

[0 0 3 2] 5-^^r-fe^/Ul- (2-^hP7xn 
/U) :n?yU3i— tvu (— jR^m^fe^TR'^CH a , n=6) 

7k»*-C5 0 0ml i-^Z7y^^\C5-^^>-- 1 - 
00 g (4 0. Ommol) £ 7 0 %i®^iSi&£: 
AUK* (101) *0;Uf#Lfc o 1- (2--hP7,: 20 
-/W *J7V*9> (3 0. 3mmol) CD 0 . 2M^nu 
5 0ml SrJBTU ilt- &fclS#bfc 0 
^/<7KU-^--Cfi«lLfc^, '>!J^^7^ (— * 
:R»3i^/U=8 : 1) KJ:3l*»U K^Sil 
T5-^v//H - (2-— hn7x^;U) xf/px- 
7V^&*§fc 0 4X1:3. 5 1 g (14. lmmol) x ifc3*4 
7% 0 

1 HNMR (90 MHz. CDCls/TMS): 6 7.6-7.9 (m. 4H. 
rnvr^^), 5.6-5.8 (m, 1H, *^) t 4.9 (d 

d, 2H, ^^U^) . 4.9 (q. 1H, 3.3(t. 2H, 30 

*^U>0. 2.0 (q, 2H. ^U>0, 1.5 (d. 3H, ^ 

^/W), 1.2-1.7 (m. 4H. ^^U>-)o 
[0 0 3 3] 2-^hP^/U3- (h^PP'>y 

/u) ^PbVuji-^yu (— ftefcQETlKljs^TR'-B. R 2 = 

SiCl s . n=3) (DStfL 

'O'v^vol— tvw (8. 9mmol) &A*W h ]) # a n is 
7V (9. 8mmol) . ^S^HzPtCle • 6H2 0£rA;ft 

8 0-10 O^TAOfSftJ^Lfco MS^ftl^Sl 40 
fc„ Ml0 8t/0. 1 5mmH g> i&&4. 3mmol. ifc 
^4 9% Q 

1 HNMR (400 MHz. CDCls/TMS): 67.4-8.1 (m. 4H. 
7D7T^^) ( 4.9(s. 2H. ;*^U>). 3.6 (t. 2H. 

. 2.0 (m. 2H. ^^U>-) . 1.6(t. 2H, * 
^U>0. IR (NaCl): 1527 cm" 1 (NO2). 1343 (N 

02) o EA : C10H12 NiOaSiiClilCft-rSJlttfl: C 36.5 
5. H 3.68. N 4.26; HAIfi C 36.15.H 3.81. N 3.84 c 

[0 0 3 4] 2-^hP^<y^6- (hy^nnj/y 
/U) ^^ri^/U^-^/U (— ^^(lEDtwjo^TR^H. R 2 = so 
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SiCl 3 , n=6) <Q&1$L 

5 — ^3rirrL/U2 — — h n^^vvl^n — =r )V (5. 9mm 
ol) thy^PP^y (7. lmmol) 2 

- - (hy^ppi/y/u) 7 p p tv^ 

- (hy^ppi/y/p) ^3fvvi^— 7^£"&/$;L7co 

»^1 4 5-1 50t/0. 2mmHg, lRfi3. 6mmol. 
Ifc^6 5% 0 

1 HNMR (400 MHz. CDCI3/TMS): 67.4-8.1 (m. 4H. 
Tu-^T^ y?) . 4.9(s. 2H. t^^s), 3.6 (t. 2H. 

^^U^), 1.4-1.7 (m. 10H. ^UV). IR (NaC 
1): 1526 cm" 1 (NO2). 1344 (N02) o EA : C13 His Ni 
OsSiiClslC^SSt&ffi C 42.12. H 5.65. N 3.75; 
Hfflltt C 42.82. H 5.65. N 3.75 0 

[0 0 3 5] 2-=- hp/<yX7^7t Kfl>t K^/>; 

J.W.Walker. G.P.Reid. J.A.McCray and D . R . Trentham . 
J. Am. Chem. Soc.110. 7170 (1988) fcaM^ftfc* 1 
fex J.F.Wooton and D . R . Trentham . "Photochemi 

cal Probes in Biochemistry", ed. P.E.Nielsen, Kluw 
er Academic Publishers, p. 277 (1989) iC^S $ thtcft 
&^##(^UT^^cUfc 0 3 0 0mlt777^^C2 
-xhP^yXT^Tt Kl 2. lg (8 0. lmmo 
1) s K7^y- 7kW&8m 1 (15 6mmol) „ 
J — /H 6 0m 1 fcA*b3B*rajSWLfco ^<jKU— * 

- T*S8§U Tkl 0 0m 1 £r*D;t£:^ ^no^A 
(10 0mlX4) T'ttfiJU *nn*/UAft£*S;fcfifc» 

2—=- hP^yX7/V7t K<Dfc K^yVl 0. 5g 
(6 3. 6mmol) lfe^7 9% a 

1 HNMR (90 MHz. CDCI3/TMS): 6 8.3 (s. 1H. 
V), 7.4-8. l(m. 4fl,7P-7T>f -7^), 5.9 (br. 2H. 

r ^^)o 

[0 0 3 6] (2-=:hP7x^) *J7S*#^ Ofb 
fr»(10)) 

J.W.Walker. G.P.Reid. J.A.McCray and D . R . Trentham . 
J. Am. Chem. Soc.110. 7170 (1988) \ZM*£ ZtltiJj 
&^##iat^L/c 0 5 0 0mlt^77^3|i2 
hP^yXT^fc K^Ot K^/W. 00g (4 
2. 4mmol) . ^TK^^t^ ^ 1/ 2 0 5 m 1 £ Att 
fc Q K7 7h^TCS^y^2 7. 8g (2 8 1 
mmol) £A*V tltl O^PflSH^Lfc, ttifi L— BMfc 

■w^Srlfc^fcflL 0. im&»*«-j- h y ^^2 0 
Omitm, i*«»v^»>!>A-e«:*LT0. 

2M»f^^tU (2--hP7x^) 
7/^^2 0 5ml (42. 4mmol) $r#fc«SiS 
«U ^IS^I 0 0%jStTUT^6^<g«LTti-®bfc o 

[0037] (2-^hP7x^/u) i/ry *#^*m 
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V>/c 5 -^.^t ^/U2 - ^ h P^y^x-f/l^ (—fig 
^C(7ET) {Cjol^TR 1 =H, n=6) <D^f& 
tK^+TI 0 0 0ml t^77^a|:5-^ 3M?>-- 1 
-t-/H5 5. 5mmol) £ 7 0 %ifilSiR&£tt8tfi 
(18» to*j«*Ufc. (2-^hP7x^/H v?T 
(4 2. 4mmol) CD 0 . 1—0. 2M^dd* 

(^*^:ft»ai^=8 : 1) (Cj: «9 ftSS 
U S^iLT5~^t^U2-x hp/<yi/;ux 
-r/U^Co RfO. 4 2.lfcl;15. 3 mm o 1 . 
3 6 % 0 

1 HNMR (400 MHz. CDCls/TMS): 67.4-8.1 (m, 4H. 
T*-*v*<< yf), 5.8-5.9 (m, 1H, 5.0 (dd, 

2H. ^U-y). 4.9 (s, 2H. ^^U^). 3.6(t, 2H, 
j*^uy), 2.1 (m. 2H, t^U^). 1.7 (m, 2H, 

1.5 (m, 2H. ^^^>-) 0 IR (NaCl) : 1526 
cm" 1 (NO2), 1344 (NO2), 1112 (C0C) o EA : C13 H 20 
i7NiOs^»-r-53gI&tt C 66.36, H 7.28, N 5.95; H 
Wflt C 66.16, H 7.35. N 5.78 0 

[0038] (2-^hn^zc^/u) vrytz^zm 

gElLt^j^TRidL n-10) 

9-rty-l-t-/U (2 4. 6mmol) , 7 0%it 
m&2ffi^ (2-^hP7x^/H ^7^^y (1 
2. 5mmol) U (2-^hu7x^) i?7*/ 

* & y£rfiH^7e: 5 -^^Mr— /V-2 — =. h n^O-iz/Urc— 
x/Wcr)^^i^«*^ft*rfTV\ ->y*W7^n 30 
-*Y>fy7 A— (— =*1hV : mWt^/^=S : 2) i^J: 
3tt»U ^SlT9-rt^2-^hP^ 
/Uzc— t^/U^^^U/c 0 RfO. 42, i&gl. 8mm 

0 1 , Ifc^ 1 5 % 0 

1 HNMR (400 MHz, CDCla/TMS): 67.4-8.1 (m, 4H. 
7ov7^ y*). 5.7-5.9 (m, 1H, y^f). 4.9-5.0 
(dd, 2H, yfl/y), 4.9 (s. 2H. ^^U^),3.6 (t, 
2H, 2.0-2.1 (m. 2H, T^Uy), 1.6-1.7 
(m, 2H, ^U>0, 1.3-1.4 (m. 10H. 

IR (NaCl): 1527 cm" 1 (NO2). 1343(N02) o EA: 40 
C17 H25 tiiOz\Ctt-l-Z>m$§sW. C 70.07, H 8.65. N 4.81; 
Hailffi C 69.02. H 8.58. N 4.57 e 
[0 0 3 9] 2-^hP^y^V3- (Hl^pp->y 

fflf 

Ilbix/c2-^ hn^y^3- (hy^ppyy^) 
nbtt« (3 0^) It, «B*»4rtfofc. #e>^ 
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Si^J£7k&*T (5 0 0W) Zltmb 

A- A) «rffll\ «rB& (#W8E«ft) , J I S R3 
2 5 7:9 9\zm^. *tl?tl<D <? ^CDg&WS 
36 U «ffil*1»o«ffc*8WifliLfco fttfcWfcLT, 2- 

[0 0 4 0] 

TftfBfc* a a ?vPSXf2v^ a a ^ ^A-£Xf* h y 

x#£ 0 ^7^^yym ^pp^fA' 
y /Hxn^^ p p ^ > y ^sxi* b y * p p > 
y /us**-r<5 ^ £ J: t) . h y ^ h =¥^> y 

Six ttls»ffi^oft#ft«=t«ftS*L6 0 *fc % *pp 
f/vv^ y /wS, i/^ o pi p< 3vw> y /i^. hD^p 

[Si] h y ^ ppi^y ^s^tt6^f^i'>7y 
^y^yy^j (i) (jE*»-e^pyH ktvth 

(i) (i»^p*yh) Srffit>T'>ypy!>x/^$ 

[0 2] h y ^ p p i/ y /HSrtt /H->7 y 
* sy^y y-^j ai) (jE^x^p 5/ h) <h h y ^ h 

(ii) (Wt^pyH Srffi^x->y py)x/^I 
[0 3] x^fi->7^y^y v^Si (I) (S« 

x^P^h) ^x-r/n-y^y^y^yy^J (ii) 



(13) 



ftf® 2002-80481 



[hi] 




40 H 1 1 1 

0 20 40 60 

JfcRUWttH (#) 



[#*BftE#] 

[SUB] W-f&l 2^1 2M 2 2 0 (2 0 0 0. 1 2. 
2 2) 

[*»«jE 1 1 

[ttjE»*9s«] 0017 

[*S]Ef*lS] 

[0 0 17] -«5£ (1) «>fls**tt, ****a®<Dfc: K 

Htt* (1) offc-frfc 

i/y /ux«r*r-r-5£Ji^ii±< ra—-e*>ss/9>'# *^y 



[02] 




sjasisn (#) 



- (2-^hP7x^) :*?yP (-te^(lES)lr^o^ 
tR l = CH3, R 2 =SiCls x n = 4) ^rfflt^fcih^/W 
(I) (3E*«-Crpyh) 5- (hy^h^ri/i/ 
y /U) 'O'^V'Kl - (2-~ ho7x^) J^^S: 

m^z.*yis-?!v (i) (r^djtH i^y=i 

/i- (tSf/pyh) Ko^T, MAWm (SIC^BB) 

h s ^ p d y ^itttst v^/w (i) -m. 
^tar*2 o»ra^a®<st<tS:J6u^:v'y av^*-^*, 

M^T?l»IB<o«B«»«:iaiLfc">y pyi?x^ 
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7vW (— Jft^OED^^TR^H. R 2 =SiCl3. n = 
3) SrJB^fc*>r7Vu(II) 0E*»^nj/h) fc> 2 



6o 



F* — 4H049 VN01 VP01 VQ19 VQ29 VR22 

VR23 VR31 VR32 VU22 VU24 
VU34 

4J037 AA04 AA05 AA15 AA18 AA22 
AA25 AA26 AA27 AA30 CB23 
EE02 EE24 



